Blockade of cardiac nicotinic responses by anticholinesterases.
1. Tacrine (10 microM) and physostigmine (10 microM) completely inhibited the positive chronotropic and inotropic actions of acetylcholine (ACh) or nicotine in the atropinized guinea pig right atria. 2. Edrophonium (6 microM) and soman (0.1 microM) completely inhibited these nicotinic responses, as well as the associated increase in pyridine nucleotide fluorescence and vasodilation induced by ACh in the atropinized guinea pig perfused heart. 3. The 200-fold increase in noradrenaline release induced by ACh in the perfused heart was blocked by 10 microM tacrine and 6 microM edrophonium. 4. Tacrine (10 microM) significantly (16-32%) reduced the basal heart rate of both preparations. 5. Edrophonium (6 microM) induced a five- to sixfold increase in basal 3,4-dihydroxyphenyl-(ethylene) glycol (DOPEG) release. 6. The inhibition of nicotinic receptor activation in the atria by the anticholinesterases appears mainly non-competitive. IC50 values range from 0.1 to 10 microM in the perfused heart to 1 to 100 microM in atria (in either case tacrine about 2 microM). 7. The possibility that these compounds have a direct action at nicotinic receptors is discussed.